Hypercalcemia may result in acute kidney injury (AKI) and arterial hypertension. Anemia as a consequence of this constellation is nowhere described. A female patient underwent total thyroidectomy in 2007, since then being under continuous daily medication with 100 µg thyroxin, 1.6 g calcium and 1.0 µg alfacalcidol. In 2017, after accidentally overdosing alfacalcidol fourfold for several weeks leading to massive hypercalcemia (plasma calcium level 16.7 mg/dL), the otherwise healthy patient developed symptoms of AKI, such as serum creatinine 2.48 mg/dL, plus severe hypertension and acute anemia (hemoglobin concentration 10.2 g/dL). After cessation of calcium and alfacalcidol medication for 9 days, hypercalcemia and AKI symptoms and anemia recovered within 14 and after 62 days, respectively. The patient is currently free of complaints and has been sufficiently treated with half of the yearslong pre-event calcium/alfacalcidol dose. In conclusion, hypercalcemia with consecutive AKI after vitamin D overdose can occur asymptomatically. The treatment does not compulsorily include washout by hyperhydration and diuretics. AKI may lead to anemia, possibly caused by the deterioration of the release of erythropoietin.
Introduction
Hypercalcemia may lead to renal failure, for instance as a consequence of sarcoidosis, when granulomatous tissue produce Vitamin D in excess. 1 It may also result from renal resorption, retention (bones), or intestinal absorption. 2 Other important mechanisms include accidental overdosing or abusing of Vitamin D analogs. [3] [4] [5] In this regard, however, the development of acute anemia has not been reported yet in any of the published studies.
Case Report
A Thai female, aged 48 at the start of the event, had a normal body mass index (23.4 kg/m 2 ), good health, and no history of alcohol or smoking. The patient had no cardiovascular history, and the annual gynecological and internist checkups have been always insignificant. She had a normal to hypotensive blood pressure. She underwent total thyroidectomy in June 2007 for hyperthyroidism. Since then, she has been under continuous daily medication with thyroxin 100 µg, calcium carbonate 1.6 g, and alfacalcidol 1.0 µg.
After surgery, the patient started halfyearly checkups by internists and endocrinologists. Her clinical condition and laboratory status, including hemogram, were always normal. The level of serum calcium was always within the lowest normal range or slightly below. She was consistently normo-//hypotensive. She had an academic full-time job, and her physical fitness was normal.
In April 2017, the results of routine checkup showed normal values of blood pressure, serum creatinine, serum calcium, hemoglobin concentration, and thyroidal hormones. The level of Vitamin D was also normal (Table 1) . Overall, there were no subjective complaints.
Day 0: September 4, 2017. Auxiliary finding during a routine blood pressure control at the dentist: massive hypertension 165/120 mmHg.
Day 1: consultation with a cardiologist. Cardiac function, including ECG, was normal, and the blood pressure still high with 160/125 mmHg; the laboratory test results revealed several pathologic findings, such as calcium serum level 16.7 mg/dL, serum creatinine 2.48 mg/dL (glomerular filtration rate: 24 mL/min), and hemoglobin concentration (cHb) 10.2 g/dL. Plasma parathyroid hormone was found to be low; and the level of vitamin D was normal. Urine status was normal with no dysuria, and stool had no occult blood. There was no bleeding, such as abnormal menstrual flow, and the patient had a usual diet. The patient did not report to suffer from any subjective symptoms.
Day 2: consultation with nephrologist and endocrinologist. The results of the nephrological inspection, including sonography, were unremarkable. The suspected diagnosis was consistent with acute kidney injury (AKI) caused by calcium intoxication. The therapy was continued by an endocrinologist.
Upon checking her schedule the same day, the patient noticed that at least four weeks before the event she accidentally took 4 alfacalcidol tablets of 1.0 µg instead of 4×0.25 µg, resulting in a daily dose of 4.0 instead of 1.0 µg.
Sole therapeutic measure is the complete cessation of calcium and alfacalcidol medication; hyperhydration and forced diuresis, as stated elsewhere, 1, 6 were not applied. During this period, the patient was free of complaints, and there were no symptoms of hypocalcemia. On day 10, the patient re-started the calcium + alfacalcidol medication at a dose of 800 mg and 0.5 µg per day, respectively, which was half of the scheduled medication before the event. On that day blood pressure was already normal, level of creatinine decreasing but still elevated (1.65 mg/dL), and anemia persistent (cHb 10.1 g/dL).
On day 15, all parameters were normal, except cHb 10.3 g/dL.
Not until day 66 (November 9), cHb returned to normal 12.6 g/dL.
Ten months after the event, the patient was free of complaints, and the lab results were completely normal. However, the patient was still taking the calcium 800 mg and alfacalcidol 0.5 µg medication.
The work was performed at the Boromarajonani College of Nursing, Nonthaburi, Thailand; Patient's consent was obtained.
Discussion
We assume that a Vitamin D (alfacalcidol) intoxication with consecutive hypercalcemia caused the symptoms of AKI leading to hypertension, a constellation well known in patients with abuse or overdose of activated vitamin D. [7] [8] [9] Alfacalcidol (1-hydroxycholecalciferol) is an active Vitamin D3 metabolite, which does not require the second hydroxylation step in the kidney. We did not find any published cases or case series addressing exactly the problems and symptoms of the patient reported in this case study. Sharma et al. 10 reported a 61-year-old female patient with non-identical but similar symptoms, such as elevated calcium levels, anemia, and AKI. However, compared with our case, their patient had an elevated 1,25-dihydroxyvitamin level; she was finally diagnosed with sarcoidosis and successfully treated with glucocorticoids.
Remarkably, at no time -until the day of the event, during treatment, and afterward -did the patient suffer from subjective clinical symptoms indicating any kind of pathological process. Also, the level of plasma Vitamin D was never excessively elevated. No specific therapy, such as washout, was applied. Normalization of pathologic parameters proceeded smoothly and promptly after cessation of calcium and Vitamin D intake.
The observed anemia in our patient is nowhere described within the demonstrated constellation. The renal dysfunction may have caused deteriorated erythropoiesis leading to acute anemia; 11 this may be a large assumption, as we did not measure patients' plasma erythropoietin concentration. On the other hand, lacking alternative explanations for the acute anemia, this assumption cannot completely be denied. Apart from that, the interval between starting overdosing and the first appearance of symptoms was at least four weeks -long enough to affect the synthesis of kidneyproduced erythropoietin. 12 The problem-free halving of calcium and alfacalcidol intake compared to the yearslong medication is also difficult to explain. Even though the surgical report at that time described two intact parathyroid glands in situ, a residual function of the parathyroid gland after about 10 years is unlikely. Our case does not completely meet criteria for AKI, 13 
Conclusions
Several patients after total thyroidectomy are dependent on calcium and Vitamin D analogs. Over-as well as under-dosing may have detrimental effects, whereby obvious clinical symptoms may be lacking. Meticulous clinical observation and laboratory monitoring, including measurement of serum calcium, creatinine, and hemogram, is mandatory. At the onset of symptoms of hypercalcemia-induced AKI, a complete cessation of the medication seems to be sufficient to control the complication. 
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